Inhibition of pancreatic glucagon gene expression in mice bearing a subcutaneous glucagon-producing GLUTag transplantable tumor.
Transgenic mice that express a glucagon gene-simian virus-40 large T-antigen (GLUTag) fusion gene develop neuroendocrine carcinoma of the large bowel. This glucagon-producing tumor was implanted sc and reproducibly formed tumors in nude mice. The transplanted GLUTag tumor expressed large amounts of proglucagon mRNA transcripts, and the levels of proglucagon mRNA transcripts remained constant during 2-8 weeks of tumor growth. The posttranslational processing of proglucagon in the transplantable tumor resembled that detected in the original transgenic tumor, with the liberation of glicentin, oxyntomodulin, glucagon, glucagon-like peptide (1-37) [GLP-1-(1-37)] and GLP-1-(7-37). Tumor-bearing mice demonstrated progressive elevations in the plasma levels of proglucagon-derived peptides. Elevated plasma levels of glucagon-like immunoreactive peptides and immunoreactive glucagon were associated with a marked reduction in the levels of pancreatic glucagon mRNA transcripts by 4 weeks, and after 8 weeks of tumor growth, the levels of glucagon mRNA transcripts in the pancreas were not detectable by Northern blot analysis. Synthesis of the proglucagon-derived peptides was also significantly suppressed at 4-8 weeks in the pancreas of tumor-bearing animals. Histological examination of the endocrine pancreas in mice carrying the GLUTag tumor for 6-8 weeks demonstrated a marked reduction in the number and size of the islets of Langerhans and a disproportionately greater decrease in the number of cells exhibiting glucagon immunoreactivity. By electron microscopy, the residual A-cells were small, compressed at the periphery of the islets, and had poorly developed cytoplasmic organelles. In contrast, no changes in mouse glucagon gene expression or islet morphology were detected in control animals without tumors or mice carrying a sc v-jun-induced fibrosarcoma. The suppression of pancreatic A-cell function and islet size in mice with elevated plasma levels of the proglucagon-derived peptides raises the possibility that a proglucagon-derived peptide may participate in a negative feedback loop, inhibiting expression of the glucagon gene in the A-cells of the endocrine pancreas.